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eye placed close "behind the former. The smallest angular distance which the slit, considered as an aperture, can resolve, is expressed by the ratio of the wave-length of light (A,) to the width (w.2) of the slit. Now, in order that this slit may perform its part tolerably well, w2 must be less than £ A ; so that,
t>   (2),
(5)
The width must therefore be less than the half of that which would just allow the resolution of the two images (subtending the angle b/D) as seen by an eye behind. In setting up the apparatus this property may be turned to account as a test.
The existence of a limit to n, dependent upon the intrinsic brightness of the sun, may be placed in a clearer light by a rough estimate of the illumination in the resulting spectrum; and such an estimate is the more interesting on account of the large part here played by diffraction. In most calculations of brightness it is tacitly assumed that the ordinary rules of geometrical optics are obeyed.
Limit to Illumination.
The narrowness of the second slit would not in itself be an obstacle to the attainment of full spectrum brightness, were we at liberty to make what arrangements we pleased behind it. In illustration of this, two extreme cases may be considered of a slit illuminated by ordinary sunshine. First, let the width wz be great enough not sensibly to dilate the solar image; that is, let wa be much greater than \/s, where s denotes in circular measure the sun's apparent diameter (about 30 minutes). In this case the light streams through the slit according to the ordinary law of shadows, and the pupil (of diameter p) will be filled with light if situated at a distance exceeding d*, where
s ..................................... (6)
At this distance the apparent width of the slit is w,2/d, or w^sjp ; and the question arises whether it lies above or below the ocular limit \/p, that is, the smallest angular distance that can be resolved by an aperture p. The answer is in the affirmative, because we have already supposed that w2s exceeds A. The slit has thus a visible width, and it is seen backed by undiffracted sunshine. If a spectrum be now formed by the use of dispersion sufficient to give a prescribed degree of purity, it is as bright as is possible with the sun as ultimate source, and would be no brighter even were the solar diameter increased, as it could in effect be by the use of a burning-glass throwing a solar image upon the slit. The employment of a telescope in the formation of the spectrum gives no means of escape from this conclusion. The precise definition of the brightness of any part of the resulting spectrum
* About 30 inches [76 cm.].y be increased, but in a proportional degree the width of the first slit must be reduced.
